Torymidae) (László, Rákosy, & Tóthmérész, 2014) . We chose these species to analyse 1 3 6 different scale effects on parasitoid ASR. O. mediator and P. bedeguaris emerge early in the and Mitchell (1977) , Graham (1969) , and (Graham & Gijswijt, 1998) ). To evaluate presence of Wolbachia endosymbionts, out of N=241 parasitoids, specimen vector overlays were intersected with these 5 km diameter circular polygons. Areas, edge 1 8 4 lengths, patch numbers of agricultural and habitat cover types within the maps were 1 8 5 calculated using the package LecoS (Martin Jung, 2016) in Quantum GIS. Pastures with rose shrubs and shrub encroached grasslands were the gall inducer's habitat: 1 8 8 within its patches (habitat cover type) abundance of host plants (wild roses, Rosa sp.) was 1 8 9 greater. We calculated mean patch area (McGarigal & Marks, 1995) of habitat cover type, 1 9 0 shape index of agricultural cover type (McGarigal et al., 1995; McGarigal, 2014 ) and 1 9 1 agricultural cover type variability through time (landscape history) within each landscape. Mean patch area equals sum of corresponding patch metric values, divided by number of 1 9 3 patches of the same type (McGarigal, 2014) . Shape index equals patch perimeter divided by 1 9 4 the square root of patch area, adjusted by a constant to adjust for a square standard (0.25) 1 9 5 (McGarigal, 2014) . Ratio of agricultural cover type for each plot was calculated as the ratio 1 9 6 9 between the total area of agricultural cover type and total area of the plot. Landscape history 1 9 7 was calculated as the CV% (coefficient of variation percent) of the analysed plot's GLMM's on N=617 ASR values. We used as outcome variable the ASR of the separated 2 0 7 parasitoid species emerging from one gall. The parasitoid species' ASR was calculated as 2 0 8 male to female ratio from each sampling unit (individual gall). We made two set of analyses: 2 0 9 one for all parasitoids, i.e. the data set containing all galls, and one for separate parasitoids, in 2 1 0 which we took the data sets containing only those galls from which the analysed species 2 1 1 emerged. Independent variables on local scale were: (1) parasitoid species phenology: two 2 1 2 level factorial variable (early and late flying species), (2) diameter (mean of three 2 1 3 perpendicular diameters) and density of galls (per sampling plots). Independent variables on 2 1 4 landscape scale were: (1) shape index of agricultural patches, (2) mean habitat patch area and 2 1 5
(3) landscape history. Collection years, sites, plots, bushes and species were included into 2 1 6 models as nested random effects. Presence and percentage of Wolbachia infection were used 2 1 7 as random variables. We performed logistic GLMMs with package lme4 with binomial error factor values smaller than 4, thus collinearity was not an issue (Zuur, Ieno, Walker, Saveliev, , 2009; Dormann, Elith, Bacher, Buchmann, Carl, et al., 2013) . bedeguaris was male biased (Table 1 , Supplementary Material Table S1 and Fig. 2 ). ASR was 2 2 6 significantly different between early and late flying species pairs (GLMM:
p<0.001) and decreased significantly with gall size increase (GLMM:
p=0.001) ( Fig. 3) . These biases showed no significant changes between years (GLMM: Wolbachia was not detected in P. bedeguaris and G. stigma, but in O. mediator and T. sexes varied around 23.33% (±19.66%) (females: 36.66% (±32.04%), males: 10% (±15.49%)) 2 3 8 (Table 2) . Wolbachia incidence did not affect the parasitoid community's ASR (GLMM: 2 3 9 χ 2 =0.87, df=1, p=0.35), and neither did prevalence (GLMM:
other endosymbiont, Cardinium was not present in the analysed parasitoids, therefore we 2 4 1 didn't pursue this analysis further. The parasitism of the analysed parasitoid species ranged between 0.19% and 0.38% (Table 1) .
The overall parasitism of the analysed galls was 49.68%. 65.21% of analysed galls contained 2 7 2 only one parasitoid species, while 28.11% contained two parasitoid species. 5.99% of the 2 7 3 analysed galls were parasitized by three species and only 0.69% were simultaneously while mean size of those with two parasitoid species is 22.5 mm. Galls with one parasitoid are 2 7 8 significantly smaller than those with two parasitoid species (Welch two sample t-test: t=3.38, 2 7 9 df=524.21, p=0.0007). We have found that ASR of parasitoids belonging to the community of Robin's pincushion environmental variables than on the presence of internal symbionts. We found that a large 2 8 7 scale landscape variable, habitat availability indirectly affects the ASR. We also found species Wolbachia infection was present in two cases: O. mediator was infected with a changing 2 9 4 prevalence, while T. bedeguaris was uniformly infected. One of them is an early, the other is 2 9 5 1 3 a late flying species, which means that Wolbachia infection has no effect on the parasitoid 2 9 6 community's ASR pattern. For O. mediator a study found 10% prevalence of Wolbachia (Kohnen, Richter, & Brandl, 2 9 9 2012), while another showed that out of three analysed localities, only specimens from one 3 0 0 were infected by Wolbachia (Schilthuizen & Stouthamer, 1998) . Thus, it seems that although all T. bedeguaris specimens were infected by Wolbachia also in our samples. is present but we have not detected it. The first possibility is more likely to be true since, after 3 1 3 checking for the wsp gene, all negative results were further proofed with two additional 3 1 4
Wolbachia specific markers (16S RNS gene of the Wolbachia and the fstZ). resembles the European pattern (Schilthuizen et al., 1998; Kohnen et al., 2012) . Wolbachia Wolbachia impact on the ASR cannot be said (Cook & Butcher, 1999) . The only species where Wolbachia infection alters the ASR is O. mediator where prevalence varies 3 2 1 significantly. One mechanism of Wolbachia to affect their hosts is CI. Often this has weak 3 2 2 effects (few affected progeny) and thus influences only slightly their progeny's ASR. Our results showed no Cardinium infection, which means that even if it is present in may 3 2 5 have a low prevalence. Cardinium is rarer in insects than Wolbachia (Floate et al., 2013) . In Eulophidae. Species belonging to Torymidae have not been analysed, while one species 3 2 8 belonging to Pteromalidae showed no Cardinium presence. In the Ichneumonidae family only 3 2 9 one species was analysed but it was also lacking Cardinium (Zchori-Fein et al., 2004) . We have found that parasitoid phenology, which correlates with a functional trait: the species resource availability is decreased manifold, also by the fact that spherical galls with 3 5 0 larger diameters have less chambers on their surfaces than in their inside, and so in spite of 3 5 1 their longer ovipositors these species can reach to less host larvae than the early ones can may also affect these species ASR. The second most significant variable affecting parasitoid ASR was host availability through The variable for which the relationship with parasitoid ASR showed significant difference 3 7 1 between early and late flying species belonged to large scale variables (Fig. 5 ). Late flying 3 7 2 species G. stigma and T. bedeguaris showed high ASR and their ASR showed an increasing 3 7 3 trend towards small mean habitat patch area. The mechanism through which mean habitat patch area may affect the ASR of late flying 3 7 6 parasitoids may be the following: i) in small habitats gall number is higher than in large ones 3 7 7 ( Fig. 4a) , ii) at high gall number, gall diameter is smaller than at small gall number (Fig. 4b ), iii) small galls exhibit high ASR (Fig. 3 , upper middle) due to LRC. It is known that Habitat size may be small due to habitat loss and fragmentation (Fahrig, 2003) and may The only parasitoid for which Wolbachia incidence explained significantly the ASR was O. mediator. Even though there is no information regarding Wolbachia's effect mechanism on 3 9 5 1 7 this species (Schilthuizen et al., 1998; Kohnen et al., 2011) , it is known that Wolbachia 3 9 6 presence usually is linked to small ASRs; in this way the endosymbiont's high inheritance is 3 9 7 assured (Charlat, Hurst, & Merçot, 2003; Werren, Baldo, & Clark, 2008) . For O. mediator the 3 9 8 small ASR may indicate such mechanism; however, resource availability effect remains also We have found significantly biased ASRs in a parasitoid community belonging to the same 4 1 0 host: the bedeguar gall. Phenology of species explained the variability of ASR the most. Phenology is linked to functional traits such as ovipositor length and environmental variables 4 1 2 as host availability through gall size and competition. These variables have shown to be more Ecological Informatics, 31, 18-21. Quantifying Landscape Structure. Portland, Oregon, USA: USDA-Forest Service. Complex community and evolutionary responses to habitat fragmentation and habitat Pipoly, I., Bókony, V., Kirkpatrick, M., Donald, P. F., Székely, T., et al. (2015) . The genetic 5 2 5 sex-determination system predicts adult sex ratios in tetrapods. Nature, 527, 91-94. Provencher, L. M., Morse, G. E., Weeks, a R., & Normak, B. B. (2005) . Parthenogenesis in Society of America, 98, 629-635. Diversity and Distributions, 20, 1425 Distributions, 20, -1437 Rodrigues, A. M. M., & Gardner, A. (2015) . Simultaneous failure of two sex-allocation 5 3 8 invariants: implications for sex-ratio variation within and between populations.
3 9
Proceedings of the Royal Society B: Biological Sciences, 282, 20150570. presented the slopes, their standard errors, z-and p-values belonging to four separate linear 5 9 0 models. AGR is the abbreviation of agricultural, while HAB of habitat. ** : p<0.01; *: p<0.5; 
